Dynamics and kinetics of nucleo-cytoplasmic mRNA export.
Activation of the gene expression pathway in eukaryotic cells results in the nuclear transcription of mRNA molecules, many of which are destined for translation into protein by cytoplasmic ribosomes. mRNA transcripts are exported from the nucleus to the cytoplasm via passage through nuclear pore complexes (NPCs), ∼125 MDa supramolecular complexes set in the double-membraned nuclear envelope. Understanding the kinetics of mRNA translocation, from the point of transcription through export, localization, translation, and degradation, is of fundamental interest since gene expression is regulated at all the different levels of this pathway. In this review, we delineate the steps taken by an mRNA molecule in transit to the nuclear envelope and during mRNA export, with specific focus on the dynamic aspects of nucleo-cytoplasmic mRNA transport as revealed by electron microscopy and live-cell imaging.